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(54) OPTICAL SUBMODULE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical submodule 
which can read both a CD and a DVD by arrarrging a first 
light emitting unit on the second surface of a substrate 
such that a first light is reflected on a third surface and 
operating a second light emitting unit on the first surface of 
the substrate such that a second light is emitted 
substantially in parallel with the first light. 
SOLUTION: A substrate 103 has first surface (head part 
surface) 105, a second surface (bottom part surface) 107 
and a third surface (side part surface) 109. The second 
surface 107 is jointed to the first surface 105 through the 
third surface 109 and arranged in parallel with the first 
surface while the third surface is arranged at an angle 
against the second surface. A first light emitting unit 1 1 7 
emits the light 123 on the second surface 107 of the 
* substrate 103 toward the third surface 109 and that light is 
reflected (127) on the third surface 109. A second light 
emitting unit 1 19 is arranged on the first surface 105 of the 
substrate 103 and operates to emit a second light 125 
substantially in parallel with the first reflected light 1 27. 
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1t^^0VCSEL2 1 3. 2 15, 2 1 
7, tfz\iW CSEL I 1 9 tmm&^^j:^y^y1S.^^- 
•<f 1 1 7«:^tr3l6#M*-:^i-^l'l 0 1, 2 0 1 Ti^tt^ 
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^Ba^ 1 0-3 1 2 5 7 7 



1 

^Kom (105) , m2(Dm do?) . isj:vm3 
(om (10 9) «->fi-r-i>*« (10 3) t?*oT. itria 

|g2<0® (10 7) JiirlB^ 3 <OtB (10 9) IcioT 

BtriB^Ko® (10 5) ir^^^tt, mfd.^2<om (i 

0 7) »±llrl5^1 (10 5) t^KfitJlc^^TT-* 

0 , :J»otiflB^ 3 (10 9) {±1(115^ 2 OB ( 1 0 

mf!E*« (10 3) <D%2nm (10 7) ±lCge*$tt 
^ 1 <7?* (12 3) mflB^ 3 coffi (109) lC|S]:d-o 
TifcMLUlB^ 1 <03fc (12 3) **t9I2« 3 (10 
9 ) •CRI*$ii'& J: O l^-fS (12 7) » 1 co^pfe^fi 

(117) . •€-LTtfrfe»« (10 3) (omKom (i 

0 5) ±(CiB«$ttttIfBS:*f^ti-;t^l (O^fe (12 7) 
lc||gWlc¥^Tir*^ 2<D^ (125) Srftlt-r* J: -5111 

i^-^m^j^m 2 co^^mm (119) . 

^ ;& i t ^ #m -r -5. 3fc^fi<J-9- y * V i - 
^l<Om (105) , »2<Offi (107) . iaXZr^3 

(om (10 9) i:^iri>mu (10 3) T*>o-C> ffiie 
^2<0ffi (10 7) »±tuiail3<0M (10 9) ICioT 
ItrlHSSKOB (10 5) ^cSigE^i^3*>-^^I5^e3 0® 

(10 9) littrlS^2<DM (10 7) \zHL-c$>i>Mm 
■eESSttTV»-& i{><0> LTfrE^^E (10 3) -htc 
Eg$*tt^lO?feftt?^l<^56 (1 2 3) s-ijtft-r-si 
TlSrlt^ttfc^ 1 (117) isxr/m2coiS. 

ftT-^2 05t (12 7) tScS*1-4J:-5IStt-$=h./cl|2 
05£7fc^a (119) •C-^)oT, ttrlBJg 1 <05l3t^M 

(117) «1trfB*« (103) <D mflB^ 2 <DM ( 1 0 

7) ±trEg$tL^i (12 3) immi<ot/t (1 

2 3) imU^3<om (10 9) :*»ibl^l <01:f--i^O* 
(12 7) -^ilSl^^n* i -7 lC«r§B*« (103) O 
^3<iO® (10 9) KJ^-A-oXmSiL: mfS.^2<0^t/t 

mm. (119) iiMiE»« (103) nmKom (10 

5) ±lcBB«?*t^2<^e-A60* (1 2 5) SrfrSBf^ 
lwe-Aco?fe (12 7) i:^Kfi<)lc¥=ff I^SCML, 
omiB^ IcDtf-AcO^t (127) ax l/mt^m 2 <^5 e 
-A(03t (12 5) l±*-&i6Sl7t-ttHWS-^tt-CV^-& t 

Sr S - * t -r ^ ^ - -'•'c 

[W*a3l (2 0 3) 4-*«L. M«« (2 0 

3) ±UJi||l <0i!gft-C#^l<05fe (2 5 1) 
J: -^^W-S^tiJt^l <0§l7fe^a (2 13) , ^2 0iSft 
T-^ 2 <^3t=Sr«tW-r-& i ^ l£ft^tt;tlS 2 0%3fe^fi 

(2 15) > m 3 ffi^&r-m 3 n± (2 5 5) SrScW-t- 
Z>ii')^m^fltzm3<r>f%ytmm. (2 1 7) **BBS$ 
ft. 1 (251) ^ mum 2(D% (25 

3) is J: O-'ltlB^ 3 <0* (2 5 5) ^±**l^gSil7►itt^S^^ 
TjSe LT r i: Sriltm t i- * 7'* ^ - 



2 

»10B, »2 0S. j3J:Of^3<0®«:*-t^.«te*tft 
«i-4SPgfC*oT, MfBi^2(^ffiHWfS»3 0®lCi 
o xmzm 1 OMlc«M$ tt-riJ 0 *rlB» 2 <0MI±*K 
fi*Ilc|fjiBmi<DMlc¥=}Tt:'*>), :6^o|irE^ 3 OffiiiM 

MfB*«<Oi^ 2 <0®±tc» 1 <03t«rSlg 1 03t**MIB^ 
10 3<!9®T•KS^^^^*i d lcfJiB^3<OMl::®lC[6]7i^o-C 
S:lt-r'&»l<^^5fe^S5rE«-r'&SP&. -^LT, 
t!rSB««<^^ 1 <^15±tcfltrfBie 1 03fefc|ISWlc¥=fTtc 

lO 0 0 11 

20 MU- — -^f (vertical cavity surf 
ace emitting laser) i&VStb \^fz 

e 7 -7 i - Mi- o 

[0 0 0 2] 

(DVD) S*l5J±-ecoflJ,^.*Jt«L, 
30 •i!gS-C)2;;6^oTV»-2,o D VDJiT-v^'Jl'StiB** 

*b t?) -& .1 ^ 5fi:*:*tfi:#J*iR t * o 
[0 0 0 3] D V D»i2b*VMi7'v^';V'#ffli^T''f Xi' 
(digital varsatile disk)i: 

^iP^r f n^^'j^, ^ ilfW^^^^n^^ (cons 
o r t i urn) HioT^^^tLTV-*tt«lU®'^Lr 

40 JtLT. :^#^IB1t^»i3J:l>'tt«6*li«-r'£.iSfLv^1i: 
[0 0 0 4] 3 hf'f (CD) \ttzr>fz5ii- 

<o»m<D Ti-xj irmi^m^^tmx' # * <o^r-* i) , 75- 

6 0 59-<Oil«S-SB11-e^-?>o etuis J: 1^=1 vtTi-^S 
||(±^ic C D t i:^14S-«x./>:/h ^ ^T'-f ^-SA-f 

*t)OtM:|^e5«m-C*'i>CD7!)*t-rf -rCD ROM±lz 
50 /^y^ — V>i^^itX\'-'Z)il)^h-C^i>o A^li^iih<o 
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3 

I^K«rl5ll)Sfc^<Oir+^5:>tB4^^»±*-ffla5 (sin 
g 1 e - s i d e) ^S^ffix^tT'-f ^ LTV^ 

^ r -fe ;^ is ^ 3 ^ ^ ^ ~ ^~ ^ '^^'^ *^ 

— I|IJSC<0DVD**4. 7^*VnM K0ffi«=Sr«#-C§4 

[0 0 0 51 ]gf|;i««ifUV-T'v:J';vS^i5«r^A-r 

Si-Si-fif|'5:#«»«t4«r<07*— 1^ ton 
«ltt-CJb<6o DVD-ROMOJ: ^ ^c, DVD->;^7-A 
i^-^K^^tl&^j: (backward ^compati 

b 1 e) fcot-r.^. i ^;*c§^^:ti*^tr*3iiTi7to 

t*jS:'*i-*o L7i-L'fc**'b. DVDv;^ 

0. 4//m(75tr-;'bS$ (pi t length) is J: 

D-7^_^y KOT^'f ;^^'<^*^'^**o ^ibt::, DV 
D»«l±> 1. 2mmOCD*«i:itt^Lr, 0. 6 m 
mfab-So DVD ^f«0i$ftt±6 3 5 nin*3t»i:6 5 
OnmTfe'9> ;6'oB,*.ffi ^ >^<^D V D giDSc (N 
A) 140. 6-C*»). -:^CDW— 9'«)t!!ES»±7 8 0 n 
m^ *^-:3^.^Cffl^>^^CD NAIiO. 4 5-e*>io 

Dm ^yi^T -y -ff: 'jz>.-)^hc\im^v i^y-j '-^ 

a - ;V t O O M t c o 'fc ^) o 

10 0 0 6] DVD<om:;^s:eio»:S*»^-r-&>t>i>tc 

Orttr«±. — ^(iCDf^^'cJixT), 7&-0'ftfe:^l±DVD<^?t 
#^v>^xi., ;feJ:yfm-<^V>X;6*CDi3j:t;^DVD 

<r>^-n Wi- * ^R.^C-^-fr s- ^^-f * * icffiffl $ ft 4 

e, <o k V X «r * ¥ :^ I- m e ^ -c # <^ -f -f X CO 
^qfH^J $ tL & i i: 4 < C D ii J: D V D <om:^ <D ;t i6 
[0 0 0 7] frfB2 l'>Xv;^xAi5J:yf7*ni^7A 

u > X -> ;^ -r A j±m?t-^ * 15 s^t-r hntmmx'^ 

<D!^'&.i^^htztb\zhCYi'y'v -y 9■i:^m■fi>:z.hX' 



X^mm^^^^y ^T-y-f^Z'=>tj:i)<hc m^-yi^ 
T -v^tie 3 5 nmO#-feU— r*«fflU-C«^$ix 

LCDv^-;'^«^>X<0B8P|gcSr|e'ft$-*. i •) 
3Btv>Vf-A«:^^L, L-CCD'^-O 1 . 2mmO 

L, LTDVD'^<0 0. 6mm<0J: •3@v»#„^gE 

j?|*^i:*o itHi 1 cx^lf.y^'r ';'7'-e2oc»^i«) 

[0 0 0 8] 

-y^r-y -fit 2 >Xe T -f-yTsT^t. fz\ty * 

T v y V -r A T- li, L C D -> ^ :y ^' =£-«!lffll-r & 7t * IC 
[0 0 0 9] t^o-C, L<*-o:*:f|WOeW 
|^V_^f (VCSEL) j3j:t;'pT«.i-^ vScMU--^-*, 

[0 0 101 :lfi%m<r>m(0^^\i. CDis itro vd<o 

[0 0 111 

3. - ;!/ 1- i •) ±ffiPp^Si3 i ri>^<fy %<n\t.'pfi<>i 

2 t± ^ 3 IC i o T » 1<0® ^ ix-C is , 

3 wffi**^ 1 <OBlc*tLT*>-&^JK-CBE«$ixS i n \z 
$tt^o ^1 W^36^«75*ltrl5»=tS<^^2<0®±i;E« 
$irT^ 1 <r>it^m.^ 1 056**^3 OS*>^RM$iT-'2> 
J:^lc|^3 0®l-l6]*»or|jcML> -6»ojg2 0f&3fc^« 

[0 0 121 

[ISig<0|liiO3i^ffil *l|B^<7)3fe^6<) e 7 T y -f^ V 
i-;K±. ^|^^«$i!!^P«®J&lt^-** (VCSE 
L) <r>i.o-^i. «|gc<o#^#i^-^f, $)^v/M±vcsE 
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L T C D is i: D V D O Jt* * IS^Bl ^ 7t tcig-gj * If 

o'v^Tv^^o m^^^i^^ i^ T y ^^i^' ^- 

;vti*^gco±^ci5^v>^Igi5LT^^^^^;t 7 8 0 nm 
OVCSELi3<J:Uf650 nm* 7tfi6 3 5 nmOJ^y 

Ojc^y >?Jfc|^U-ifii6 5 0 nmttzlte 3 5 nmOV 
CSELlwj:o-Cg^mx?>tt-£>o Mffilf ^ T :y ^-t 

t^^X*^ho CD-Am^^^^^M^^^^^^^ 7 8 On 
mCOVC S E Lib^:^>liZm^^x.(::>M-^^-^^i^:^y' 

hfl^b^^^i}^^^^-^. 6 5 0 nmi/j:ti6 3 5 nmO 
*1^rfBl^-^ft^-i^;6^0. 6mmODVD»«f*Itw#,.i±r 
[0 0 1 3] -Ai::Sffit^^^^. S 1 (DH 

5 9 «:«x.Tv>^o ^fy'=eyjx-;H 0 1 {i. vU n> 

5|si-r-i^?>tT.. (steel) . r)l^^^^^t 

(submount) 1 5 7 OJitCg* § n/c^tE 1 0 
3 «:*i-^o 1 0 3 (iHSB® 10 5. JgSBM 1 0 30 
7. 0 9, 111, 113i3J:Ufll5 

:6-ib*r^f ^0^}HS5*:^-r-&o USB® 1 0 5i5J:lfJi£ 
SBSl 0 7 *ii=55v^tct5(?^irTt^Sfie^:M:^-oM?H5ffi 1 
0 9 «i/SaSMl 0 7 i5 J: C/IMSPffi 1 0 5 tl^*LT4 5Jg 
O^JKt:-M#4L-CV^.2>o Y^'^y Kl 4 3 

iJjiUfI 4 5**JicSB®l 0 7(0±.\.z^m^tL. :d^om«i 
fi<;rj>^^ Kl 4 7i3<J:0*l 4 9 t'^WUM 1 0 5 

o±tc^«$ixrv>^o -r-<ron>;5^:^ h/\-u^ Kl 4 
3, 1 4 5, 1 4 7i3J:0*l 4 9 ii:fei:v^7&^^>m^et}tw 
ffiSt^ttTisO. 7&-om^SM5Sv-r V 1 3 3, 13 40 
5, 1 3 7, 1 3 9:fe Jii^^^l 5 5 ^-aLTSJc*! 5 1 is 
J:L^1 5 3-C^§tt>5> I ^tfz\tifli^Js±<DM,^i^m^ 

irfe;5)V>ti*c»^ (plating) tijior^t^n 

- K*7 w-A(5oy^^M ^(omzi^xmj&^ti 



[0014]630nm~690 n m<0?KfitfI!)f^-t ^ 

^^yVSil^V^^V-^ir- KOJ:7-*v.l/-**^gl 1 
7*^U-^fmgS>^^^T;^fflr3>^^ hc7) lot LT<7p/N- 
:y Kl 4 5 t It^Jgftil LTJ^SBM 1 0 7±(C^^$ix 

l^^-^f^Sl 1 7 0<tfeOV--r=7>^^ KiV^^ 
5KVK1 6 3 ^^LT/N'-y Kl 4 3 \Z^m.^fl^a 
iflf-A 1 2 3tiP-'^f^«l 1 7:e>-?>®l 0 7 tC^fr 
KWi^^it. d-ofllSB® 1 0 9 tci&l*-o-C»*-tL-2,o V 
-•^ftf-A 1 2 7(iffl!lgB® 1 0 9tcJ:oT®ePBl 0 9 

[00151 760-800n mCOiSftTi&f^-f ^J^ffl 
^ffl«®iScl*U-HfOJ:d*. l^-'-'f^Sl 1 9fifl!IgB 
® 1 0 9 HKgi-^r^'^^iJ^ K ^: H^^gi L T gg 

95® 1 0 5±lZ^^$^t^o l^-'^f^ai 1 9O^2<0 
nv^^J' ftffiWtCfiU-^f^fi 1 1 9(ory-h\ 
fi7'f -VjKV K 1 6 5 *aLT3 Vi?' h/N'^^ Kl 4 9 
iiZm^^^tl^o l^--rif-A 1 2 SiiU-'T^® 1 1 9 
iOj&WgSP (emission aperture) 
1 2 1 :6>t5jSc|*$tL. :d-oS«OlISB® 1 0 5 tffifiic 
f^tf^tt. i7^^J±U--^f e-A 1 2 7 i:3fe^Jtztffrte?tL 
V-ifVf~A 1 2 5i3J:C5l 2 7 <or^om)5lfiii# 
1 5 0 A/mJ: <> ;^-o*glfi?Jt::(i 7 Sy^mi: ^/h 

10 0 16] \:iy^Tyyi^:^7-^ib^7'^:^^ 1 e li: 

mm\>z^mLi!)-^T^ i e id«cD-e*>^cit*«^ 

mtTti:^. U~^f^gl 1 9:6-'i?^->:*-V^tl. 
U-'^^mmi 1 7 ^i:^->^:7^tL.E>o.t^-A l 2 5<^ 

:6^VvXyX7"Al 5 9 *a^^rfitSt::PSIL. tSoT 
ffi:tje--A 1 2 9 ti. . 2nim<7)^«*tSx./j: 

CDT-*^. r'^ 1 6 1 rtlc*:*$n-5>o \^y^T 
:y ■/vX-rA*^f'>f 16 1 :d*DVD-eab-&C:i:4r;g^ 
mtT^ct^. U-^mWl 1 9{i^->:^'7^n. :d-o 
^-■r^ai 1 7 «i:$^->:^->$tt/2)o tf-A 1 2 7<0 
;^;6^U>XvX-r A 1 5 9 tcA*9. 7&^o-9— .-Ki/;^ x A 
(iv>Xv;^xA 1 5 9Sra«J*fa:fitrpSL. fi^oT 
m:tJtr-A 1 3 1 JP^T&^O. 6 mmCO^^^^Sx./;: 
DVDr-*)>2>. T-V 1 6 1 rttc^:^^^x^o ^-M. 
1 2 5ii3<l:c;f 1 2 7 <Dm<0 1 5 0 /imX i^/hS v>jggSt«i 
O 1/ - -^f e - A 7!>5 > X -^f - .ie V X A J: ^ ^/Jn 

ou>xi5acopft<^<;^-eitii:i^>'Xv;^rA 159* 

[0 0 17] ^H^tlJ: 0. l^-^f^ai 1 7 is J: If 1 

•9-'S«l 1 9 0i-CKtc. SiSBSl 0 5<D±.\zmmx-^ 

-rsati 6 5 0 nm* 7t{i6 3 5 n m^OMftS-^l"^ V 
C S E L ii-r&Cl U--9-'^«l 1 9«i7 8 0 

nmCOfitS«-*i-^VCSELi:L. id-oU-Hf^fil 



(5) 1 0- 3 1 2 5 7 7 
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1 7 ti4 0 0 nm<Di&S:i^ir^J^yi^*mil^-^*t^ 
^bZltifi-C^^o DVD. DVD-I IO:»5fei05l^*« 
4 0 0 nmiri&(OMX^W}i'^^^^m^l^-^^i:iimi' 

-I I S:^;^3t-5)7t4!)lwiSEffl1-^::i:**T§^o 

10 0 18] ^^m<om2<DmMM 

(la^-^-f) tl^to-rSlJtW^n^l^vXv^^x^ 2 6 3 10 
*^S£Tv^^o •9-':/^v^->'^2 0 1 li. i^V:^>&WL 

^ y^<DX.^ ;fcSV^^j-:/"7'> > h 2 4 9 0±tC||^^tV 
;^c««2 0 3 **i-^o ««2 0 3 tiSISB® 2 0 5 
L> SSSSiS®2 0 5 lcJi-E-cO±tc^lF§n:d-oi55v^c 
S^fi5l::PB«t^tt^w6o<;om^W::' V^^y K2 2 
9, 2 3 1, 2 3 3, 2 3 5, 2 3 7 i3 J: 2 3 9 
x.TV^^o ^ ^^'^''^ >*2 2 9, 2 3 1, 2 3 3. 

2 3 5, 2 3 7^XXf2 39\t%%m'^mv^>2 A 20 
1, 2 4 2, 2 4 3, 2 4 4, 2 4 5 i3 J: t;^ 2 4 7 

:5>v^(±yv--r-f § J: oTf*t?n-&o 

[0 0 1 91 7 8 0 nmOatS-elftft-r^ VC S E LO 30 
J:^>5r. iftS+5gP2 1 3 ^fixfc^ 1 O U--if^a 2 0 
7 Ti^U-'^fn V^rJ^ hOlot LTO/^u^ K 2 2 9 ^itt 
S?«)!tL•C^^S^i^■rv^^o 2 0 7 2 cO 

1I^6^=J>^5^^ K2 1 9?r^L"r/>''y K 

2 3 5 HS35c^nTV^^o U~^f^S2 0 7:*-t&lt$ 
ft^b W-'if tf-A 2 5 1 \tmtfz\t^M2 0 5 tcSiS-C 
feK), T&^OUVXv;^^-^^ 2 6 3 lC[p]tt<bttrv^>&o 6 

3 5 nmt/cli6 5 0 n mOtSftT-I&i^-t ;2> V C S E L 

ftS*gaP2 1 5^ilx.fc»2 0W-^f^«2 
0 9 7&«P--rn>^^^ h<^)lofcLT03>^^ h/N-'y 40 
K2 3 1 i:l:g«MLT^^$tLTV^^o l^-''f^a2 
0 9(D^2(Om.m^^>^^ Ki7'Y-Y?K> K2 2 1 S: 
aUT/N-y K2 3 7 tc^ltSitrv^^o l^-^f^«2 0 
9*^'^>jRI*?it'2> ^--9"'^--^ 2 5 3tiffi2 0 5 IcSitt 
T-^*9s 3{>^olx'>Xv;^x A 2 6 3 H[p]tt^3h.TV>^o 

4 0 0 nnKOigLft-r-fillfl^l-^ V C S E LOJ: ^ JScM 
mU2 1 7 tfilx.^^^3 0^— 9-*^S2 1 l^^U-Hfn 

1 LTcO^N--;; K2 3 3 tUmfMLTll 
^^iflTV^^o V«-^f^a2 1 1 0m2 0m^filJ^ >:5' 
^ htiy^-V'-KV K2 2 3 S-aLT>'^';/ K2 3 9 so 
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$tLTV>^o U--'if^S2 1 1 d-^b»:W$tt;2,U-Hf bf 
-A 2 5 5tiffi2 0 5 ^CSIST* •} > VVX^tTt 
{iU>Xv;^-r A 2 6 3 lCl6]lt?>tt"CV^^o 3001/- 
^fkr-A 2 5 1, 2 5 3:foJ:U^2 5 5 (iiSUvniT^fT- 
*i9*>olf-Ara(0gEtt(iii#l 5 0 fimX^fh^<. 

10 0 2 0] :i03¥:^a^)l::'';'^r :y >^v;^'rA;^^ig^lc 
ab^T'-f ;^i5^265 «r1^ttiL>&^OT'>f 2 6 5;6^CD 
-e*^^t**^L/ci:i. l^--»f^e2 0 7«i^-> 
:t >^tL:6^oU-^f^fi2 0 9i3 J: 2 1 1 
:7 $tL>5)o tf-A 2 5 1 <7:)<^:*^l^>Xv7.-r A 2 6 3 
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